Introduction
Most clinical trials are conducted to compare a treatment group with a control group on multiple endpoints.
Often, the treatment is expected to have a positive effect on all endpoints.
O'Brien (1984) proposed two global tests, known as the ordinary least squares (OLS) and generalized least squares (GLS) tests, to demonstrate such an overall treatment
effect. In this article we obtain some new results and extensions of these tests.
The following is an outline of the paper. Section 2 gives the notation, the problem formulation and the assumptions. Section 3 deals with the homoscedastic case. First it gives a review of the OLS and GLS tests, including an improved approximation to the small sample critical value of the OLS test. Next it gives a power comparison between the OLS test and a test proposed by L?uter. Section 4 derives extensions of the OLS and GLS tests to the heteroscedastic case. Section 5 gives some concluding remarks. The appendix gives derivations of asymptotic power expressions of the OLS and L?uter 's tests required for the power comparison in Section 3.
Notation and preliminaries
Suppose that there are two independent treatment groups with n\ and n^ subjects on each of whom m > 2 endpoints are measured. 
O'Brien solved this problem by using a univariate regression framework that models the standardized responses as yiJ-fc = -^ = -^= + ?iiifc+ciifc (i = l,2; l<j<ni; 1 < fc < ra), We see that the difference in the powers of the OLS and SS tests is not very large for most configurations. When there is a large treatment effect on one or two endpoints but no treatment effect on the other endpoints, the SS test suffers from the anomalies discussed before, resulting in a substantial loss of power relative to the OLS test; however, the OLS test is also not suited well for this configuration.
When all the endpoints have an effect, the correlation is moderate, and the sample size is small, the SS test tends to perform slightly better than the OLS test In the following we correctly derive the OLS and GLS tests in the heteroscedastic case.
OLS test
We use the following definition for the standardized treatment effect Afc= . h= (l<fc<m). 
As in O'

Concluding remarks
In this paper we presented some refinements and extensions of the OLS and GLS tests. These tests are thus made more widely applicable. In future research it would be useful to find a good small sample approximation to the critical points of ?0ls and ?gls in the heteroscedastic case.
